Inactivation of SRC family tyrosine kinases by reactive oxygen species in vivo.
Reactive oxygen species, including H2O2, O2*- and OH* are constantly produced in the human body and are involved in the development of cardiovascular diseases. Emerging evidence suggests that reactive oxygen species, besides their deleterious effects at high concentrations, may be protective. However, the mechanism underlying the protective effects of reactive oxygen species is not clear. Here, we reported a novel finding that H2O2 at low to moderate concentrations (50-250 microM) markedly inactivated Src family tyrosine kinases temporally and spatially in vivo but not in vitro. We further showed that Src family kinases localized to focal adhesions and the plasma membrane were rapidly and permanently inactivated by H2O2, which resulted from a profound reduction in phosphorylation of the conserved tyrosine residue at the activation loop. Interestingly, the cytoplasmic Src family kinases were activated gradually by H2O2, which partially compensated for the loss of total activities of Src family kinases but not their functions. Finally, H2O2 rendered endothelial cells resistant to growth factors and cytokines and protected the cells from inflammatory activation. Because Src family kinases play key roles in cell signaling, the rapid inactivation of Src family kinases by H2O2 may represent a novel mechanism for the protective effects of reactive oxygen species.